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imm^i mmm 

S ^ ti T V ^ ^ :i $: #^ ^ -r S 5^ - ^ ■/ □ -fe -9- o 

T VN -g> r ^ t s 7^- ^ :^ n -fe -9-0 

^n-fe>y-9-„ 
[»*^ 6 ] 
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[^^« 8 ] 

[S#«9] 

CM^^io] 
h -e -5 r i: ^ -5 7^- ^ y n -fe 

fp i: ^ *?) S 3 *Mtg r i: #^ S - ^ y n iz 

[«^^1 2] 

[0 0 0 1] 
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»JjS [nl± ^ ii:<5^^jc5ii- S CD S „ 
[0 0 0 2] 

3 7k5ii^'^y^ y^>^^m^no^~^-:^U-^V'9'ilhX. rMICROPROCESSOR 
REPORT, vol. 13, no. 5, April. 19, 1999, pp.1, 6-llj 1 ^"^13 4 ^ (DWWJ 

yl^m.^M^UM-^M^y-t^ S IMD (single Instruction Multiple Data) M 
^9m/bWiM=r—>y ^$:2o|^^•r-£.:;^^-fe-/i^-A'J^$^lTv^^„ ^ZlT^^tlT 

iff -9 :i^*'^«rtg-e&*;. -&tf2 oitic^: ii^-^^;i/T'^f e):lil*'^ortgi:^oTv^ 

[0 0 0 3] 

^fe> JbSaJSA^I-^T^— UT, rjEEE Micro, vol. 18, no.2. Marc 
h/April 1998, pp.26-34j lC^V\Ttt, #l&/jNtS[.^,® 

[0 0 04] 

±t^. 0- 1 24 4 8 4^C^V^T=b, 4 (D^B^IC 8 0(D^K/MS[ 

^ ^ AU^ i: fC j: o T ^ <5 r }«)^ RTIg ^ ^ - ^ >^ n -fe -9- S ti T V ^ S 

o 

[0 0 0 5] 

mmt>m^ vxont^ mm] 
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[0 0 0 6] 

=b CD t± g6 # L T V ^ S „ 
[0 0 0 7] 

[0 0 0 8] 

m^Z:tl&.±±Vf^ZLt.itmMX:&^. FIR (Finite Impulse Response) y 
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[0 0 0 9] 

Tfey> ^^y:/ffi«tto. 2 5 /i m-:^n-fex-e$g#L}tfc LT*;. 24 05p:e-^ 

[0 0 10] 

. 5 ¥^ ^ u ^ - h ;v^^-e -5 o b :t o T , i^^^^jiin ic j: y #i&/M!§[.^, 

[0 0 1 1] 

:=^mm(D Mmi^. mM-Mimm^^m^m± b ^ >^ n >y ■9-23:1)^7='- ^ 

S X 7^ A ii#^-r -5 r T' o 
[0 0 12] 
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[0013] 
[0014] 

[0 0 15] 

^ - ^ OD ^ X ^ - - ^ i: ® W S -ti: -§> ^ «?) ® ^ ti T V ^ -5 „ 
M D Mm^^ ^ -r :i i: m3fe 6 o 

[0 0 16] 

^>^^3®ic33VNT#M$4xs4^/<^ h;i/Mai{c#>ff:b7t-T'-^ >''D-fe^y-y- 
[0 0 17] 
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[0 0 18] 
[0019] 

mmmmcpu. w^m^bW^M(Dm.m-^nz>siMDmnm4^mA=3.-v h (si 

ngle Instruction Multiple Data Floating-point Unit) FPU, ^^^-Y^yi/ 
rtlCA, 7^~^^^yi/:2.DCA. AX=I> hn-^B S C, ^i^CDMaS^ 

CPUi: S I MDM#Sr/hiS:.^.:3.- hFPUi:l3:, ^^A:^ I B $::J>bT^^ 
:3p^^y ^/^ I CAfCglMSnT^y, ^^^^^yiy:i^<')^^^M<')7^ti. 

S lMDM#l[f/MS:.^,:3.-^y hiiT^-^^^^y $/:iDCAi:ii, 7^-^ 

/1>C>DB^C^^$tlTV^-5>. 7=-^=¥^'y ^>:a.lCli, ^ T K l/:^7^'X D A ?: 

:^L/Ttfi:*:^aagj: V v"*- ^ T K l^XTb^^^^^ tiS» ^y i/^ I C A^ 

^tB^bT v^So ^y i/ii;S:tJf7^-^=^r-^^y ^- ^-fg-^^n > h n 

-;i/'fi#=b>eM$ti'5^^^y S>^>''«>^CB &^bTAxzi> hn-^B sctcg^ 
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l/X^^^ A TM^- ^ ^T-D T 5:^ LT^^S ^ y ^ 5: r ^ -fe :^ 
^ ^ U J& if <fc y 5=^- ^5? ^^IC gl» b 3t V ^ liT^ - ^ §: , dp -V 3. A X C B 

*\ :^MMM(D9^~^-:f}:i'&V'*)-\t. RISC (Reduced Instruction Set Comp 
uter) r-^v^^^^^mi^. ^^-fe^y h©t*ilCli#g&/MS[*^^$:^-rSo # 

i5C*^#<3&ioT=fo*flSlr#-5> IC3 2 tf^y FST'^ o T t; J; V^*^, ^tlbtc^ 
[0 0 2 0] 

X 5^ A ^3^t- -5 :i i: nflg t ^ -5 o 
[0 0 2 1 3 

M®^-^:;^n-fe>y-9-l±, ®a$:tis^'r-5 7^«)Jc, s I MDM#l&/htS:,^.:3-- -/ 

F F PUJi;*^Ur FUe/>^^*|g:^J$:^*oTV^:&V^„ O t tl , ^iftr^JLa^gC P 
U S I MDM#l*/^iS:,^,:2. - y h fcf^t> o T ^ V T F > ^'#1^ $:^-r S 
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'::>xmmmm^mnh. T'n-y^^vtc-^^-fymm^hm.^.'^^x&^t^m^izits 

^^cf^oT#m/J^m.^.^g^?:^^e)„ 7'3-Fb}t^^*^n-FXJi:^F 

CAli, X:b^nt=.v=-^r Fl^xoD^-^^r^-^AXDB^n- FXti-r"- 
^>'t>^.;{)^?>>^ hT-r-So 1^6. hr(^#'a-%3iScDzilf->^^^y^^-Y^y i/a-®^ 
g|JTi^-fe>^ii'; - FT'fey. y- FlcJ;o-r#^^yi/>^^tife=^r-y ^y $/i^>f 

^y^f-So n- FXlix bT^^®*f^ly^'>^.^:)b'JS I MDM#i&/hiS[.^.:2--*y 
mioir^^ S IMDM#t&/M5[.^.::i--^y Mcj;^n- \^RX]^7s hTKmhX 

itxms-km^^xmj&'ts. 

[0 0 2 2] 

-^S:7^n-FL, ^n- FISTIC S-:5^flIW#-^CTR L 5:^^ 4o(D^^ 

h j\y^^mA^m.A=L-^y F V - F p u -kmrn-r^o ^ f ;i/#i&/MS:.^.rL - f 

V- F PUli 1 2 8 If >y MPi^^-r-g>A>?.^/M.T5='-^>'N'XDBlCgg^$tlT 
V>-5o ■?-tl-?^4XCD#l&/jNiS[,^,rL^>y Fli, Mff#CTRL^C^^&V^^- F/x h 
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1 2 8 If^y h, 2 5 6 l^-; ^^V^^± 5 12 \^ h^T'^^-T-S :i i:*^ oltg^^feS 
„ 5 1 2tf^y hmK-t^t.mWimitiz^<tj^^f)\ h;v#i&/m^,:3.-vy 
2 8lf^y bA>^$:i#T§fc«?)M^*^^^{C:^-g>„ -fSb, 5 1 2fcrvy 
h^<D^- ^^y^^^^f^M-t ^iZlt^- ^ y ty C b 1 2 If ^y hi?g 

1 2 8lf^y hipaO©-^, •7'~'$(A7.<Dlfv h^^fJ* M 

S!^/^iS[>^.:3.— ^y h^#:T' l 2 8 if ^y h T^-fe^fS^-^^lf >y b^MT'^JCS-T-g) 
„ h;i/#«j/«.^,:3.-^y h*U 2 8 tf^y h -fe^ ^r-T-S^-a-t^ 

^SI;b^i5MT'^-5c ^7t. ^^^^^ h ;i/#»f/^iS:.^,rLn h:«,t i 2 8 if-; hT^^ 

NOP (non-operation) ^^^^m-t^:^^^^^^ 
[0 0 2 3] 

®3liH2T'^L:fe^^ ^y h V- F PUcD— o^cov^T^b 

T^;i/RGST<Z)2-oc04 7t>^r U - KiK- hX, Y H 1 oCDMSU - K>K- h 
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[0 0 2 4] 

mx 4 ^^^r h j]y^^mx^^ mi^<Dm.^jt 1 u v:^ ^x4:^ 
mxvsi. i2.s\^vhm(o\yp:7.9\zn\.x)Hm.^^^^m\^t=.m^. mM-m± 

\/p7.^yr^)y^Wy.9^^XA7%y^\z^m\^XA5x.^^ 

o 

[0 0 2 5] 

04l±03®3 2hr-/ h4 1/ i/'^^ 7 T >r ;i/ R G S T<D#fi^Eft?$>-5o 

4ofe^A>^(Z)^tl^tl®A>^ B ANK 0, BANKl, BANK2, BA 
NK3l±, 4U-h\ 2^>ri>, 3 2 1:f^yh, 1 6 Ui;^':^ ^ 7 T 
^^ti-So o^»J. l/i;?X^?iS[tt4 X 1 6:4i:T\ -^ft 6 4 2^i:^-6o 

^T-r^Vli. Q\^vVxm'^-^t\.^\yi^7.9^^(D±^A\fvhh. 
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0], WEU [1] , WEU [2] WEU [3] . WEV [0]. WEV [1] , 
WEV [2] WEV [3] JCi:oT$!l^$tlTV>-5„ 
[0 0 2 6] 

UPT.^^^ hffj^ag"e^<5wcuii, ^-f h 1/ ^#-^WNU©Tm 

tf y h4 2 i:^>r h-y-'f XWS I Z E MtC 
^>r hJi^WR I TUA^Ti?-- h^tlt^^. =yA h 'T'^^ A> ^ ©^-f h-T 
>^;i/fS-^wEus:r-t?-- hf ^-r h-9--f XWS I Z EA"^ l 2 S if 
li, ^>r h Ui;^'X^##WNU{CM^;^<^T<Z)A>^(Z)^-r 

UlCjSDTA>^7 0, \^fz.\%2. ZOy'yA YA%-'fJ\ym^^r'^-V't^o 
Mf-rXjb^S 2 fcf-y ^-f h l/^/;:;^.^##WNUCfB:t:;T4 

WCVl±^>f hfi^WR I T V:ib^T-9-- h$tl7^e>, ^-f h 3t||-^WN V 

©T&2lf^y h4 2{C^S:DT4 7^'>i^©^t., 1 OCO^I^ -5 Tt^^CO^ 

[0 0 2 7] 

^A^^-^li. y - KU'^'^^^^-^RNW. RNX, RNY, RNZCDJt^ 
tf y N4 1 fCj:oT, 1 6 2ji:(D|:^(3!) 1 3 2 If h \/ V 7. ^ . 

Ay^iS^A-D-^^tcL^. -^tf-4 2|s:©i/$;?x^?:y-Kbrm:fj-te 
:ii:7b'^-5I|gT-fe-5. ^33IM4 7N'>^y- KjK- hwii, ^iiflig*'^ i 2 8 tf ^y h?!^ 

mm±-t^. 4 y - fjK- hx, Y3K-Mi, ^i5^ h;i/^^m©i 2 8tf 

-y sm:^;^l«Mm4/t>^j7 y- FjK- hl^^, #A>^<Daj;d^it:g^m:t;-rs 

o jlS?gmm<D3 2 If-; hm:d^lClil/i/'X^##RNW, RNX, RN 

Y, RNZCDTmtf «y h 4 2 SrmVN, ir 1/ ^ ^ 4 3 2 4 3 3 ^ i; y , y- 
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\^-t^^Ay^ ^m^hx [0] [0] tizmti-^^o jiSU-KJif-hZ 
It. mnCDS Z\fy h-^- ht^(D-V. SlCl^S^'X^^-^RNW. RNX. RNY 
, RNZ(Z)T^21:f^y 1>4 2 ^MV^. "fe 1/ ^ ^ 4 3 1 ^C J: ^ , U-F-T^^/^'V 
^2:^^bTm;t;-t-So X [0] . Y [0] , ZiZlte 4:^(DUS^::^ 

[0 0 2 8] 

r^l^. yi.-J^T.iJ^'PY h IW (Very Long Instruction Word) r—^'r^^^ 

5: MM r t =fo oTig -e ^ -5 „ 

[0 0 2 9] 

2o®#l&/MS[,^,4 5t:^^ F;KDi^ai:#tfr/jNfS[.^,mi:cDfn$:tfSt-^o BP-^, 

X [0] XY CO] +X [1] XY [1] +X [2] XY [2] +X [3] XY 

[3] +z $:tf-i[-r'So ^#Ma§isspp. mmmmmEPP. A-Dom-Mm ( 

MLPO, MLPl. MLP2, M L P 3 ) . 4o(^T^^:^ (ALNO, AL 
Nl, ALN2. ALN3) , ZT^^T^ALNZ, 9 A;^Jiin#^ A D D R, iE 
^'fbBl5NOR*^e>^-5o lE^fb^PNORli. iEM^fcJe^^JC, lEm^b^A^^a* 

[0 0 3 0] 

AA$4x-5#x:S:0^Y®#i&/htSc*iS[(Z)^#g|5«##^SgIs s P P^. *gilt 

^lijiigj^aasE p p^, mMmtmm.^ cmlpo, mlpi, mlp2, m 

LP3) ^A*^tl-So 
[0 0 3 1] 

n^9imns¥V\t. x;g:t>*Y©iJf#*^A±r$4x, xx Y4o(Z)«®iJf s [ 
0] , S [1] , S [2] . S [3] SrEOR^F*- FlCj:oT^^-r-5o JSiC, 
^ ^ Z S Z i: ® E O R 5:^-5 ^ ^1 iC <fc U > 4 rDOmti^ Z 

^*-9*^$:^3i^y ^ t, ^ai^y^^l^Srl nv [0], Inv [1], Inv [2 
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], Inv [3] t L/T#T^-f:^ALN 0, ALNl. ANL2. A L N 3 

z^QAijMW^ADDRizii^ti-r^. m^^<Dsmt bit s z itiEmitm<Dm^ 

^ S © TiE^-fb^ N O R iCj^ e> tl o 
[0 0 3 2] 

X'<Dmiz1^WCEmax^^i^XsEmitmz^m-t^o JgtC, Ema xi:#]g(Dfi 
iS[^$r^«), Ediff [0], Ediff [1], Ediff [2], Edi 
ff [3], E d i f f Z LT SoCDT^-f^ALN 0, ALNl. ALN2 
, ALN3, ALNZjcm:*Jt--5= V^T^±0 6 ~ 1 0 T'Siga-t-So 

[0 0 3 3] 

:g.^^^MLPO, MLPl, MLP2, M L P 3 iCli. ^:KJ^X^^Y (DUBi 

MC [0] HMS [0] , MC [1] ^MS [1] , MC [2] HMS 
[2] , MC [3] ilMS [3] ©^Ti:bT■^t^^n^^£;i--g>T^-f:^ALN 
0, ALNl, ALN2, ALN 3 izmtJ-T^. -^^m^Hlt. 

[0 0 3 4] 

T^^-TAhN 0. ALNl, ALN2, ALNSli, n^MM^S P Pf}^^ 

(Dmn^ iny. ]kz:^^WLmm^EPPf)^^(DmmME d i f fizj^-DX. mm 

SPMLPO, MLPl, MLP2. M L P 3 ^ m:^J ^ tl-S V 

^WL^<Dm<Dr^4 hjkxj^mmRm^no. ^T^-f-^om^i*. Mcai 

n [0] tUS a 1 n [0] , MC a 1 n [1] tMS a. In [1] , MCal 
n [2] ^M Sain [2], MC aln [3] i:MSaln [3] (D^THh 

xQAioiam^ADDRizm^ti^. ^mitm 1 0 xmm-t ^ o zr'^^±\%. 

t^WiiSkMmtS'^COmWL^E d i f f Z{Cj:oT, Z (Z)'KMPMZ (DT^>r ^ > h 
$:iffv>, MZ a 1 ni:LT9A:triJlI^^lC3^-5„ 1 IX^^-t^. 

[0 0 3 5] 

2KtsM%^\1S.. MC aln [0] , MSaln [0] , MC aln [1] , M 
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Sain [1] , MC a In [2] , MSaln [2] , MC a In [3] . M 
Sain [3], JkXJ^MZ a 1 n^mWh. ^^$:M a c mil UTiEM'fbSPlCj^ 
m-rSc mW^(Dm(D-mW<Dt=.^l^^ 4ocZ)T^-f-^ALN0, ALNI, AL 
N2, ALN 3 X- A ^D(D^^rV-U^m^^r(D^m^mt)^ft>n^t^K n^R 

n^t^tb. Inv[0]. InvCl], Inv[2], Inv[3] ^AiJb 

[0 0 3 6] 

lE^fb^PNORtt, iff#^^^7b^e>CDS Z, *im^g|g|S*^^(DEma X, 9A 
[0 0 3 7] 

[0 0 3 8] 

^5: 1 0MC94 A;^;itlW^F ADRT?#«)TV>So X [0] XY [0] 

[1] XY [1] (ommmt. ex Co] +ey co] -ex Ci] -ey 

TXli "0" T'fe-5o X [3] XY [3] Z <Z)JltS[^ti, EX [3] + 

ey [3] -EZ-12 7T'^So >'^^T^3?)^#It>m$tl^ cfce)lC- 1 2 7 

1 5 aiffiE4t 2000-3081668 
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[0 0 3 9] 

TO, IPTl, IPT2, lPT3htf^At}^tl^8\fv h4.Ai]^^^)~U^ 

*ii#^F ADRs gif^y h:3p^ u -^»in^^F ADRP*^^^^s„ m7x^a 
©^■¥y--f *iiS[M<z)^ffl$:- 5 1 0 — 5 1 oxmrn-t^i^itn-^ii 

^ 25it5[T* 1 0 tfy A:^j2: 1 0 if-/ h^T##i£5iLT 1 0 if 

Tb^oT, ^^U-r-i? ^ii^f#H^b^7b^ofc^§i^cD:&;?)^:^^v^;6^2oO#gfS[:^>^ 

tf>y b4Ai;^-vy-'K#*tllt#l^8MM^-53^lCj:y«^$4x-5„ 
[0 0 4 0] 

09 liH6(Z)ai;^J^^^EO S(D#^ffl^^L}tiaT'fe-5o ^ "T, 6 2 0 lCfeV> 
T, mmM^0.mEDGt)^^miJ^n^ 1 0:^(DGEm'^ (GEOI, GE0 2 
, GE03, GE 1 2> GE13, GEOZ, GEIZ, GE2Z, GE3Z) 
JCS^^, S^^M^-fs-^ s e 1 0, sell, sel2, sel3, selz$: 
^^"t^o selO, sell, sel2, sel3, sel z (D^tl^thlt. 
X [0] XY [0] , X [1] XY [1] , X [2] XY [2] , X [3] XY 

[3] , zif^mizmm^n'D:i^^mt>hx\^^^o m.v. mm3-^^^h\^^m^u 
m^it. ±x (Dmmimf>^^h\^^m^it s e i ocD^if^y^- h^n^. 

lZ^\,^X^^X^^-t^:it.tf3t^>o m(D^Z>lZ. 6 3 i:S:tJf 6 3 2 

mmMmm^xmrnm^mmL. stf ^y u -^mmmme 3 3 xmut^ 
„ EzkmMht=.m^it. m(Dm^t.A^r:;^k^t>'&^r^^KEz + 1 2 

1 6 ffiiiE# 2000-3081668 
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7 ^mn-t^. e 4 0~6 4 4 ^CJ3V^T, ^^(Dmm.^'E d i f f [0] 

, Ediff [1]. Ediff [2], Ediff [3], EdiffZ?:^ 
Ema x$:*toStrf^C^lf§C^$:ft^LTV^Sit^^). mmmti^ TEmax- 

mmt "0" :&(Z)T% "0" S:A:^JbT^^-g>o Jcld: 

^SH^^icH- i-r'5>jg^s*^$)^o -er-e, + 1 il$:^-r##E 

diffpl [0]. Ediffpl [1]. Ediffpl [2], Edif 
fpl [3], EdiffplZS:, 65 0 IC J: oT*«b-5o *IISgMl?li 

[0 04 1] 

01O^CfeV^T, r^^:^ALNO, ALNl. ALN2, ALNStCtDVAT 
m^-rSc 2pc||M#!I(5DT^-<:Mi, ^^y-'^#?^^(Z)4^®«®T^-r:^-e$> 
-5= #^U-{BIMC [n] (nl^03b^e>3 ^-ecDfS:) ffl^-^^Affi!IMS [n] 
iCT^-f ^*^2o^y, 2/>'^SFTl, SF 

T2JCj;y, fiiJC^E d i f f [n] ^tdn^^t^-y V^^O o mz-E d i f f p 
1 [n] ff^KDm^. 1 If-/ S FT 1' , SFT2' ^C^V^T, 1 

tf^y hi/:7 h-r^c ^L/T, 6 6 2:SS:tJ^6 7 2iCfcV^T^i, Inv [n] 
^-^^ ^SS^^r^T-^o JKAJiCJ:*;. MC [n] icMfSUTliMC a 1 n [n] 
§:m*b, MS [n] icMl^Jil^TliMS a 1 n [n] ^^ij-^^. 
[0 0 4 2] 

01 ll*ZT^>f^ALNZ-efe-5o S/-7^ S FTZlCA:tJ^tl-5MZ 

^rJailt^E d i f f Z^l^:&S/:7 hi--5o r^^lC. 1 If -/ h S> >' ^ S F T Z ' tCJS 
V^TE d i f f p 1 Z7!)n(Z)«-^, JitCltf-/ h^/:7 h^fv^. ^||$:MZaln^l 
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[0 04 3] 

ALNO, ALNl, ALN2, ALN3, A L N Z ^ ffi:^J $ tl<&. 9o(Z)A 

-f >A^i^^l|-efe-&o ^f-^^RKlil nv[0], Inv[l], Inv[2], I 
nv [3] •^$^I^bTV^-g>©-e, 0© J; JC3(^)4^^®^tl^'niC2lf ^i/ 
^U-^?y-jJ5$-&-i>c -^LT, 9A:d=¥^U-'^#iin^^Tl/-f CS Atceif^y 
^^U-'e»inlC§ICPAlC2kf^y h(Z)^^U — f>$:ffe)o ^^U-'^ft 

inB^tt, _hgE®2fc'^y h®^^u-i:> 9 A:^j=^-v y —es^init^T i/-r*^e> 

CD=3r-YU-ffi:dCOUT^, if AffiiJ S O U T i:*^ lEMffc Brf'KiS[§|5M a c m 
[0 044] 

H13li, Ell 2-??^bfe9AiJ^-YU-'^#in»^Tl/^CS A(Z)i¥^a-e 

A*^-VU-'^#*II#^7 3 0, 731, 732^:b. 2 ^ g =fo 3 A:d=3p^ U - 
733, 734tb, 3^BS:4 Ki3^^ V 7 3 5 f 

crO^^CJ: 3SiSr:ib> 9 }()^ ^ 6 , 4, 2i:M^t'^b> «^65JC^-Y U -ffi;^ 
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